Metabolic recovery of isolated working rat heart after brief global ischemia.
Functional recovery following ischemia and reperfusion in the isolated working rat heart perfused with glucose (11 mM) was examined in relation to pre- and postischemic levels of ATP, glycogen, glucose 6-phosphate, and the lactate-to-pyruvate ratio. The following variables were studied: feeding and fasting in vivo, addition of L-lactate (10 mM), dl-beta-hydroxybutyrate (10 mM), glucagon (0.01 and 1 micrograms/ml), and a 15-min anoxic perfusion before ischemia in vitro. Recovery was assessed as the percentage of preischemic power. Good correlation was found between functional recovery and the postischemic content of glycogen. Glycogen depletion by anoxia or glucagon before ischemia impaired recovery. There was no relationship among lactate produced, or the lactate-to-pyruvate ratio, and recovery. The addition of lactate or beta-hydroxybutyrate to hearts from fed rats increased the content of glycogen and glucose 6-phosphate, whereas addition of lactate, but not beta-hydroxybutyrate, improved recovery. There was a linear relationship between glycogen content and glucose 6-phosphate levels. In conclusion, the degree of return of oxidative metabolism and of net glycogen resynthesis reflects postischemic recovery of function. The results also suggest a role for anaplerosis of the citric acid cycle as an additional determinant of postischemic recovery.